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Octreotide-targeted liposomes loaded with CPT-11 for the treatment
of medullary thyroid carcinoma
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Fine Drug Targeting Research Laboratory, Institute of Medicinal Chemistry, Hoshi University
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Table 1   Formulation, size and zeta-potential of liposome, Oct-targeted liposomes and PEGylated liposome loaded 
with CPT-11  
Liposome formulation: DSPC?cholesterol at a molar ratio of 55?45 and Oct-PEG3400-DSPE or PEG2000-DSPE. 
Mean ± S.D. (n = 3). 
Formulation Oct-PEG3400-DSPE 
(mol %) 
PEG2000-DSPE 
(mol %) 
Size (nm) 
Mean?SD 
Zeta-potential (mV) 
Mean?SD 
 1.0 ± 1.5- 5.5 ±9.151 0 0 LC
0.25Oct-CL 0.25 0 141.3 ± 6.1 -11.2 ± 3.5 
0.8Oct-CL 0.8 0 141.6 ± 9.4 -17.8 ± 6.9 
1.0Oct-CL 1.0 0 153.9 ± 6.2 -18.1 ± 4.3 
1.2Oct-CL 1.2 0 134.2 ± 5.4 -15.3 ± 1.9 
1.4Oct-CL 1.4 0 147.6 ± 2.4 -17.3 ± 4.7 
1.6Oct-CL 1.6 0 136.6 ± 3.2 -19.5 ± 1.3 
 6.1 ± 1.02- 6.1 ±7.441 6.1 0 LS
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Figure. 1. Chemical structure of Oct-PEG3400-DSPE
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Figure. 2. Effect of Oct surface density of Oct-CL on
cellular association
DXR-loaded liposomes modified with various Oct-PEG-
DSPE concentrations (mol?) were incubated with TT
cells at 50?g/ ml DXR for 2 h at 37?. Each value rep-
resents the mean ? S.D. (n = 3). * Differences are sta-
tistically significant from SL at P < 0.05.
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Figure. 3. Scheme (A) and DXR fluorescence (B) of
cellular association of 1.6Oct-CL loaded with DXR
with TT cells in the presence of two excess vol-
umes of empty 1.6Oct-CL (i) or empty SL (ii) for
2 h at 37? by flow cytometry
Each value is the mean ? S.D. for three experiments.
Differences are statistically significant at P < 0.05.
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Figure. 4. Cytotoxicity of free Oct, empty SL or
empty 1.6Oct-CL on TT cells in the presence or
absence of 1.5?M CPT-11
TT cells were treated with empty Oct-CL (A), empty SL
(B) and free Oct (C), alone or combined with CPT-11.
Each value represents the mean ? S.D. (n = 4). * P <
0.05 versus “Control” (cell viability of un-treatment). # P
< 0.05 versus CPT-11 alone.
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Table 2    IC50 of free CPT-11 and liposomes loaded with CPT-11 on TT cells after various incubation times  
 
 
Note; Mean ± S.D. (n = 4). ∗, Differences are statistically significant from SL at P < 0.05. 
Formulation IC50 (μM) 
 h 69 h 27 h 84 
Free CPT-11 7.43 ± 6.73 5.10 ± 1.85 3.76 ± 0.61 
1.6Oct-CL 29.05 ± 19.40 8.72 ± 1.14 1.05 ± 0.47* 
SL 22.50 ± 19.50 8.65 ± 2.26 3.05 ± 0.28  
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Figure. 5. Effects of empty SL or empty 1.6Oct-CL
on Akt-TSC2-p70S6K in TT cells (A) and TT tumor
tissue (B)
TT cells were treated with empty Oct-CL (correspond to
0.42?M of Oct-PEG-DSPE), empty SL liposomes modi-
fied with 0.42?M PEG-DSPE, CPT-11 (13?M) or SN-
38 (0.14?M) for 24 h. TT tumor-bearing mice were in-
jected with empty Oct-CL 24 h before the experiment
Table 2. IC50 of free CPT-11 and liposomes loaded with CPT-11 on TT cells after various incubation
times
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Figure. 6. Biodistribution of liposomal CPT-11
(1.6Oct-CL and SL) at 6 h or 24 h after a single in-
jection into mice bearing TT tumor
Frozen sections of tumors were observed using a fluo-
rescence microscope (A), tissues biodistribution of CPT-
11 (B), and SN-38 (C). Each value represents the mean
? S.D. (n = 3). * P < 0.05, and ** P < 0.01 versus SL.
Blue fluorescence; CPT-11. Scale bars; 100?m.
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Figure. 7. CPT-11 converted by carboxylesterase ac-
tivity in homogenates of liver and TT tumor
Cytosol was incubated with CPT-11 at 37? for 1 h.
Each value represents the mean ? S.D. (n = 3).
* P < 0.05.
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Figure. 8. Effect of Oct-modification of liposomal
CPT-11 on antitumor activity in mice bearing TT
tumor
Antitumor activity of 1.6Oct-CL was compared to that
of CL or free drug. Liposomal CPT-11 (? : 10 mg/kg
Oct-CL, ?: 10 mg/kg CL) was injected intravenously on
days 24 and 27, and free CPT-11 (? : 30 mg/kg) and sa-
line (?) were injected three times. Arrows indicate the
day of drug injections. Each value represents the mean
? S.D. (n = 4). * Differences are statistically signifi-
cant from free CPT-11 at P < 0.05.
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Figure. 9. Therapeutic efficacy of intravenous injec-
tion of 1.6Oct-CL or SL in mice bearing TT tumor
Treatment effects of liposomal CPT-11 on tumor size
(A), body weight (B), and survival rate (C). The formu-
lations used were Oct-CL (?), SL (?) and saline (?).
Each value represents the mean ? S.D. (n = 6). * P <
0.05 versus Oct-CL-treated mice.
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Figure. 10. Therapeutic efficacy of intravenous in-
jection of empty 1.6Oct-CL or empty SL in mice
bearing TT tumor
Treatment effects of empty liposomes on tumor size (A),
body weight (B). The formulations used were empty
Oct-CL (?), empty SL (?) and saline (?). Each value
represents the mean ? S.D. (n = 6).
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Figure. 11. Proposed mechanisms of antitumor ef-
fects of Oct-CL for MTC
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Octreotide-targeted liposomes loaded with CPT-11 for the treatment of medullary thyroid carcinoma
Yuko IWASE
Fine Drug Targeting Research Laboratory, Institute of Medicinal Chemistry, Hoshi University
Medullary thyroid carcinoma (MTC) is a rare endocrine tumor, which shows overexpress somatostatin receptor sub-
type 2. There is no systemic therapy for MTC. Octreotide (Oct) is a somatostatin analog that has a high binding affinity
for somatostatin receptor and can be used as a tumor-targeting ligand. In this study, we prepared Oct-targeted liposomes
loaded with irinotecan and evaluated the therapeutic efficacy of the liposome for MTC. Oct-targeted liposomes loaded
with irinotecan significantly suppressed the tumor-growth of SSTR-positive human MTC cell line TT xenografts, and im-
proved the median survival of the liposome-treated mice compared with PEGylated liposome-treated mice. Furthermore,
empty Oct-targeted liposome, which was loaded with no drug, inhibited the phosphorylation of p70S6K in vitro and in
vivo. These findings indicated that Oct-targeted liposome loaded with CPT-11 has dual functions with targeted tumor de-
livery and assistance of cellular cytotoxicity for MTC.
